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ABSTRACT 



A contactless inductive data transmission system pro- 
vides bidirectional signal transfer between a sending- 
and-receiving station and one or more batteryless tran- 
sponders. A high-frequency signal from the sending- 
and-receiving station is pulse width modulated for data 
transmission to a transponder and provides a system 
clock, which is extracted in both the sending-and- 
receiving station and in the transponder for synchroni- 
zation, and provides the electrical power for operation 
of the transponder. The pulse width modulated signal is 
demodulated in the transponder for triggering a re- 
sponse wherein a modulating signal is applied by load 
modulation to the pulse width modulated high-fre- 
quency signal to form an information-carrying load 
modulated high-frequency signal, which is demodu- 
lated in the sending-and-receiving station. 

12 Claims, 4 Drawing Sheets 
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CONTACTLESS INDUCTIVE 
DATA-TRANSMISSION SYSTEM 

FIELD OF THE INVENTION 5 

Our present invention relates to a contactless induc- 
tive data transmission system and, more particularly, to 
a system having at least one sending-and-receiving sta- 
tion and at least one transponder, whereby the sending- 
and-receiving station or stations can have means for the 10 
wireless transmission of an energy signal to the tran- 
sponder, means for the transmission of a system clock to 
the transponder and means for data transfer to the tran- 
sponder and the transponder has a rectifier for the re- 
ceived energy signal, a clock extractor to recover the 15 
clock for synchronization and a data storage for storing 
the data transmitted and, responding thereto. 

BACKGROUND OF THE INVENTION 

Data transmission and data interrogation between a 20 
sending-and-receiving station which may be stationary, 
and individual addressable transponders, which may be 
provided on vehicles or the like, can be used for a large 
number of applications and purposes. For example, it 
can be used for automatic toll collection or traffic con- 25 
trol in systems in which, for example, vehicles are auto- 
matically debited for travel across a particular zone 
when a transponder on the vehicle passes a sending- 
and-receiving station at a toll collection point. 

The transponder serves to identify the vehicle and 30 
access control systems can respond to identity indicia in 
a read only memory, for example, of the transponder. 
Depending on protocol selected and comparison of 
transponder data with fixed station data, individual 
access can be provided only to selected vehicles or 35 
individuals. Similar systems can be used to access con- 
trolled areas of workplaces, institutions or the like. In 
that case door opening facilities may respond to a tran- 
sponder carried by the individual. In tool-change sys- 
tems on machine tools or the like, the individual tools 40 
can be provided with transponders which can supply 
data representing the tool type, the duration of use, the 
source, data relating to machining-error correction, etc. 

For all of the aforedescribed processes, it is known to 
provide sending-and-receiving stations which can com- 45 
municate with the transponder by inductive means. The 
transponder can be inductively supplied with energy by 
a high energy signal from this station. 

Heretofore, this energy was stored in a capacitor or 
condenser and served to activate an oscillator in the 50 
transponder to send back to the sending-and-receiving 
station data stored in the transponder. 

Digital information transmission techniques require a 
clock transmission and synchronization of the units in 
communication with one another, i.e. between the tran- 55 
sponders and the sending-and-receiving station. 

A known data transmission signal allows the energy 
signal and the clock signal to be combined. 

It is also known, by resonance network detuning at 
the antenna region of a transponder, to effect load mod- 60 
ulation of a high frequency signal which can be de- 
tected in the sending-and-receiving station. 

In all of these systems, however, improvement is 
desirable and, for example, as is especially the case for 
the transponder, a minimum size of the unit is desirable. 65 
Energy supply utilizing a condenser or capacitor suffi- 
cient to provide the energy needs of a transponder, for 
example, requires a relatively large capacitor. The pres- 



231 

2 

ence of an oscillator for the retransmission of data from 
the transponder from the sending-and-receiving station 
limits the degree of mimaturization of the transponder 
which is possible. 

Load modulation utilizing detuning of a resonant 
network, requires a resonant network sensitive to an 
exact resonant frequency and thus circuitry to maintain 
a given frequency^ 

Such circuitry also requires, for example, tempera- 
ture compensation and the components necessary for 
temperature compensation occupy additional space. 
The uses of such systems because of different technical 
and legal requirements in different areas has been lim- 
ited. 

OBJECTS OF THE INVENTION 

It is, therefore, the principal object of the present 
invention to provide a data transfer system for the pur- 
poses described and of the inductive wireless type 
which has a compact construction so that miniaturiza- 
tion, at least of the transponder, on a single chip is possi- 
ble. 

Another object is to provide a highly flexible data 
transfer system which satisfies all of the previously 
mentioned requirements and yet is free from drawbacks 
of the earlier systems. 

SUMMARY OF THE INVENTION 

These objects and others which will become apparent 
hereinafter are attained, in accordance with the inven- 
tion, in a system in which energy, clock and data signals 
are all present in a single high frequency signal gener- 
ated in the sending-and-receiving unit and which, for 
data transmission to the transponder, is pulse width 
modulated and of a frequency yielding the system clock 
and which can De preferably 100% amplitude modu- 
lated to form the energy carrier. According to the in- 
vention, this high frequency signal for data transmission 
from the transponder is load modulated by a modulating 
signal. 

More particularly, the contactless inductive data 
transfer system, operating with a batteryless transpon- 
der can comprise: at least one sending-and-receiving 
station including: 
means for generating a high-frequency signal, 
modulating means connected to the means for gener- 
ating and imparting information-carrying pulse 
width modulation to the high-frequency signal, 
a source of clock signals for generating a system 
clock and imparting the system clock to the high- 
frequency signal, 
an inductor receiving the high-frequency signal for 
inductively transmitting same and for receiving a 
load-modulated signal representing load modula- 
tion at the transponder of high-frequency signal 
from the means for generating, thereby forming the 
load-modulated high-frequency signal, and 
a demodulator connected to the inductor for demod- 
ulating the load-modulated high-frequency signal 
and deriving received information therefrom; and 
at least one transponder energized by electrical power 
inductively transmitted from the sending-and-receiving 
station and including: 
an inductive antenna for wireless inductive signal 
transfer with the inductor upon the transponder 
being within a communication range of the station, 
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a rectifier connected to the inductive antenna for 
recovering from a pulse-width-modulated system- 
clock-carrying high-frequency signal received by 
the inductive antenna from the inductor of the 
sending-and-receiving station, 5 

an energy signal electrically energizing the transpon- 
der, 

a clock extractor connected to the inductive antenna 
for recovering from the pulse-width-modulated 
system-clock-carrying high-frequency signal re- 10 
ceived by the inductive antenna from the inductor 
of the station, a system clock at the transponder 
synchronizing same with the station, 
a data storage connected to the inductive antenna for 
recovering data from the pulse-width-modulated 15 
system-clock-carrying high-frequency signal re- 
ceived by the inductive antenna from the inductor 
of the station, 
and for storing data represented by pulse width mod- 
ulation, and 20 
means connected with the inductive antenna for 
transmitting a modulating signal to the inductor to form 
the load-modulated high-frequency signal. 

The HF signal generated in the sending-and-receiv- 
ing station can be used for bidirectional information 
exchange with full duplexing and simultaneously serves 
as the energy transporter, the clock and the information 
transporter in the form of the pulse width modulated 
signal. The HF signal is load-modulated at the transpon- 3Q 
der to return information to the sending-and-receiving 
station from the transponder. 

This technology enables miniaturization of the di- 
mensions, especially of the transponder and by pulse 
width modulation and load modulation, permits data to 35 
be transmitted in opposite directions. Advantageously, 
the transponder can include an antenna circuit or net- 
work which is formed exclusively by one or more coils 
so as to be free from frequency dependency. Thus the 
antenna network is not, and does not form, part of any 40 
resonant network or circuit. By contrast to the state of 
the art, therefore, the invention does not make use of a 
frequency dependent resonant circuit. This means also 
that a fixed frequency need not be maintained perma- 
nently or that any particular frequency must be used. A 45 
chip for worldwide application can be used and differ- 
ent frequencies can be selected as need, location, regula- 
tions and specifications dictate, as long as the return of 
information from the transponder can be effected by 
load modulation. The coil or coils are preferably inte- 50 
grated in the transponder or the sending-and-receiving 
station circuitry which may be in the form of a single 
chip integrated circuit in which the active semiconduc- 
tor topography is provided with the coil in one or more 
planes preferably applied by a photolithographic pro- 55 
cess. In this manner, the flat spatial requirement for the 
chip is not enlarged and the coil or coils can be inte- 
grated in or on the chip. 

To transmit data from the memory of the transponder 
by means of load modulation to the sending-and-receiv- 60 
ing station, it is advantageous to derive the carrier fre- 
quency of the modulating signal from the high fre- 
quency of the energy carrier by means of frequency 
division. In that case, the transponder may be provided 
with one or more frequency dividers. This reduces the 65 
circuitry significantly over that required for prior art 
transponders while simultaneously increasing the reli- 
ability. 
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As has already been noted, the data transmission 
system of the invention does not require a fixed fre- 
quency for the transponder circuit and the data from the 
memory is not transmitted directly but rather is trans- 
formed into a load modulated signal in the transponder 
and applied to a circuit which can include a modulation 
transistor for the loading or unloading of an inductor or 
partial inductor, for example, the antenna coil or a por- 
tion thereof for the ohmic loading of the latter. 

During the blanking gaps of the pulse width modu- 
lated signals transmitted by the sending-and-receiving 
station to the transponder, no information is returned by 
load modulation and thus there can be no information 
losses. To insure a continued energy supply during 
these gaps at the transponder, we can bridge the blank- 
ing gaps of the energy carrier by providing a support 
capacitor or condenser in the energy supply circuit of 
the transponder. Since the gaps are short, the gap-bridg- 
ing current-supply capacitor can be very small so that 
no space problems arise with respect to the topography 
of the chip. 

To recover the data transmitted from the sending- 
and-receiving station, the antenna coil of the transpon- 
der is connected to a demodulator for the pulse width 
modulated signal which can include a pause or interval 
detector and a time or frequency counter to determine 
the signal length between pauses. This circuitry can 
include comparison circuitry for comparing the dura- 
tion or the frequency count with a threshold value to 
differentiate between "0" and "1" signals. 

Conversely, in the sending-and-receiving station a 
filter is provided in the demodulator connected to the 
antenna for the amplitude modulation load modulated 
carrier transmitted from the transponder so that a sec- 
ond demodulator step can convert the amplitude modu- 
lation signal into a bit stream, the message transmitted 
by the transponder. The modulator and demodulator of 
the sending-and-receiving station can be connected by 
an interface with a data-processing unit depending on 
the particular applications of the inductive wireless 
information transmission system. 

BRIEF DESCRIPTION OF THE DRAWING 

The above and other objects, features and advantages 
of my invention will become more readily apparent 
from the following description, reference being made to 
the accompanying highly diagrammatic drawing in 
which: 

FIG. 1 is a block diagram of the sending-and-receiv- 
ing station or unit of the invention; 

FIG. 2 is a block diagram of a transponder adapted to 
cooperate with the sending-and-receiving station of 
FIG, 1; 

FIG. 3 is a diagram illustrating the pulse-width- 
modulated energy carrier; 

FIG. 4 is a diagram of the load-modulated energy 
carrier; 

FIG. 5 is a diagram of the signal recovered by de- 
modulation of the carrier of FIG. 4 following the first 
demodulation stage; 

FIG. 6 is a diagram of the signal resulting after the 
second demodulation stage; 

FIG. 7 is a perspective view of an integrated circuit, 
according to the invention having the turns of a planar 
antenna coil printed or photolithographically produced 
thereon; 

FIG. 8 is a circuit diagram of the use of a transistor at 
the output of the pulse code modulation stage for load 
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modulation of the antenna for transmission from a tran- The transponder (FIG. 2) has, as noted, an antenna 10 

sponder to the fixed station; inductively couplable to the coil 8 and, connected 

FIG. 9 is a circuit diagram showing the use of a cur- thereto, a rectifier 11 and a voltage regulator 12 and a 

rent-maintenance capacitor for bridging the blanking reset generator 13 blocking the operation of the tran- 

gaps; and 5 sponder circuitry altogether when the voltage output- 

FIG. 10 is a block diagram of the demodulation and ted by the voltage regulator falls below a predetermined 

storage stage of the transponder according to the inven- minimum level. As represented by the lines 12', the 

tion. regulated voltage, when the circuit is not blocked, ser- 

nDcrDTDTInM vices all of the other elements of the transponder. 

SPECIFIC DESCRIPTION i 0 Energy supply is effected, upon the approximation of 

In FIG. 1, we have shown a sending-and-receiving a transponder, for example the transponder shown in 

station 1 which comprises an oscillator 2 and is capable FIG. 2, to the sending-and-receiving station 1 by the 

of generating a high frequency (HF) signal for the si- signals transmitted to the transponder, 

multaneous transmission of energy, clock and informa- Tire system clock supplied to the transponder 3 is 

tion to a transponder 3 (FIG. 2). The frequency of the 15 extracted at a clock extractor 14 and the signal picked 

HF signal carries the system clock (Le. the time base) U P bv thc antenna is demodulated at 15. The latter can 

which serves as the time basis for the sending-and- include a pause or interval detector for determining the 

receiving station as well as for synchronization of the blanking gaps (FIG. 3) between the signal bundles L, S 

transponder 3. This system clock is recovered from the 811(1 a counter which <»n determine the durations of the 

high frequency signal of oscillator 2 in a clock extractor 20 ^Snal groups Land S and can compare these signal 

4. A control unit 5 serves as the primary or dominant durations with a threshold. Short signal groups whose 

controller for the sending and transmission station 1 and n ?f ber of °wiltotK» or duration lie below the thresh- 

can, consequently, supply control signals to the compo- ° ld » present a 0 while longer signal blocks whose 

nents thereof as may be required. The sending-and- „ duratlon or JH?*"/* ?. y< T le ? ?^ eds the 

receiving station 1 also supplies the HF signal which 25 rc P re «* a 1 in the digital ^formation system A 

can be modulated up to 100% in amplitude modulation ™\ I 6 can . P rocess the formation and/or 

to the batteryless transponder 3 as the sole energy deh + ver ^ ^nmUon to a memory 17. The control 

source for the latter may a ""^Processor based or hardwired unit 

' The information to be transmitted is supplied via an w P erfonnm f ^ . of «* 

interface 6 from a data processing system to which the 30 qu ' ncmg ri ^ Ctl0ns '? qmred ** ^ponder. 

interfacemaybeconnectedby a bidkectional bus repre- JSff 8 ^ f T ' V *T? ^ 

, , ..i, . . J i - j , A , • A _r transmission protocols, data testmg, access controls and 

sented at 6 . The mfonnation supplied to the interface 6 Qther Iogic / processes ^ be ^ B ^ jmM For exam- 

from the memory of the date processing stege (no ^ m g m m ^ Mom J Qn by ^ 

shown) is applied by a modulator 7 to the HF signal 35 iniBSpon6ct md from ^ memory 17 b ' the 

from the oscillator 2 m the form of a pulse width modu- unit 16 m response t0 the approach t0 ^ send . 

. * , „ , • , ing-and-receiving station enables the identification of a 

This type of modulation, well known in data trans- vehide carrying ^ transponder to operate the toll 
mission, produces blanking gaps which separate larger station 

or smaller of HF modulations or, as stated otherwise, 40 The data store or memory 17 can consist of EE- 
precede and follow longer or shorter HF signals. The PROM cells> ceUs which m ^ rt or 
signal length foUowmg each blanking gap or the num- maintenance batteries which do not contribute operable 
ber of HF cycles following each blanking gap and prior power or hardwiring options. 

to the next blanking gap, i.e. in a packet between blank- The data transmission system between one or more 
mg gaps, is a criteria for the 0 or 1 mfonnation levels of 45 sending-and-receiving station 1 and preferably a greater 
thedata transmitted in the digital system. number of transponders 3 operates bidirectionally with 

The clock-carrying, energy transporting, pulse- time-staggered information flow in both directions or in 
width-modulated HF signal which can be outputted to full duplex with simultaneous data transmission, 
the antenna coil 8 of the sending and receiving unit 1 has For this purpose, the transponder 3 has a modulator 
been illustrated in FIG. 3. The blanking gaps here are 50 18 connected to the control unit 16 and the memory 17 
represented at G and, between blanking gaps, packets of S o that, based upon the system clock generated by the 
HF oscillations are shown at L and S, respectively, clock extractor 14, an information carrying modulating 
representing long or short packets, respectively carry- signal can be supplied to the modulation transistors and 
ing the information "1" or **0" so that the data train T of which deliver the information carrying load-modulated 
FIG. 3 carries the information 0110 in the digital system 55 signal to the antenna coils 10a, 106. The antenna coils, 
by way of example. The energy required for operation based upon the additional inductivity or the part of the 
of the transponder 3 corresponds to the integrated value coil supplied with the pulse code modulated HF fre- 
of the entire signal as, of course, picked up by the re- quency„(system frequency), can transmit the signal to 
ceiving antenna 10 in the form of coils 10<z, 10b as will thelantenna 8 of the sending-and-receiving station 
be discussed below. 60 which is also bidirectionally operated. 

The circuit of FIG. 1 also includes a demodulator 9 The change in inductivity resulting at the sending- 
which is employed for full duplex information transmis- and-receiving station modifies the pulse width modu- 
sion and bidirectional information transfer upon indue- lated HF signal generated by oscillator 2 and a corre- 
tive coupling of the antenna coil 8 with the coils 10a, sponding signal has been illustrated in FIG. 4 in which 
106 and delivers its output to the interface 6 which, as 65 the carrier from oscillator 2 is shown to be partially 
previously noted, is also bidirectionally effective and amplitude modulated. 

can communicate the information developed by the This amplitude modulation stems from the informa- 
demodulator 9 to the data processor. tion dependent change in the loading resulting from the 
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variable impedance of the antenna 10 attained by load- 
ing and unloading the antenna 10. 

This has the advantage that the antennas for energy 
supply to the transponder are always available and the 
system can operate largely independently of frequency 5 
without the need for special means for maintaining a 
fixed frequency. In other words, the inductive antenna, 
for frequency independence of signals received thereby, 
is formed exclusively by at least one coil (10a and 106). 

The transponder 3 can be a mass produced item and 10 
all of the transponders can be identical in hardware 
terms without requiring adjustment or adaption for 
predetermined receiving frequencies. 

The components (FIG. 7) can be photolithographi- 
cally integrated including the antenna coils 50 which IS 
can be in a plane above the semiconductor topography 
51 of a chip having a substrate 52. 

The demodulator 9 of the sending-and-receiving sta- 
tion 1 can be equipped with a filter so that the load 
modulation picked up by the antenna coil 8, i.e. the high 20 
frequency signal of FIG. 4 can be regenerated to a 
signal train (FIG. 5) representing the information trans- 
mitted by the transponder to the sending-and-receiving 
station. A second demodulation stage, also included in 
the demodulator 9 can process this information train to 25 
provide a bit sequence of a digital signal train as has 
been illustrated in FIG. 6. 

The information from the transponder and transmit- 
ted by the interface 6 to the data processor can trigger 
appropriate commands or functions. An information 30 
loop can determine the identity of the transponder ad- 
dress and identity for a handshake interaction with the 
transponder for triggering organizational, bookkeeping 
or technical responses and to trigger control or mainte- 
nance functions. 35 

For energy supply to the transponder with high effi- 
ciency, the blanking intervals are so selected that they 
can be detected by the demodulator 15 on the one hand 
but that they do not interrupt the energy supply materi- 
ally or, should the energy supply be interrupted, can 40 
have the intervals bridged by the supply of energy from 
a very small current-maintaining capacitor 60 (FIG, 9) 
which can be built into the voltage regulator 12 or 
connected upstream thereof. The bridging of the gaps in 
electrical energy supply do not pose a problem, since 45 
during these gaps, no clock signals are delivered to the 
transponder, no information is returned from the tran- 
sponder and thus the energy requirement during these 
gaps are extremely small. 

When within the range of the sending-and-receiving 50 
station 1, there are a number of transponders 3, the 
problem of individual transponder identification can 
arise. This identification can be effected by successive 
interrogations. As soon as the sending-and-receiving 
station 1 ascertains, based upon the attendance protocol, 55 
the presence of a plurality of transponders 3, the inter- 
rogations can commence, inquiring whether one of the 
transponders is a transponder from a half of the total 
number of transponders in the communication range of 
the sending-and-receiving station. This is effected utiliz- 60 
ing an interrogation protocol transmitted by the send- 
ing-and-receiving station. If a transponder or a plurality 
of transponders from the interrogated group is trig- 
gered, they answer by transmission of their individual 
codes and respective test bits. If only one transponder 65 
replies, it is itself, by such reply already identified. If a 
number of transponders respond, there will be a syn- 
chronous superimposition of the answers which can be 



,231 

8 

distinguished by the test bits. The sending-and-receiv- 
ing station then commences a further interrogation 
whereby the interrogated group of transponders is re- 
duced by half. This continues until only a single tran- 
sponder answers. When no transponder responds to the 
interrogation, sectionalizing of the complementary tran- 
sponder group is effected. If a transponder is identified, 
further identification of the same transponder can be 
limited by various criteria. For example, a time window 
can be defined during which a transponder can be iden- 
tified only once. Alternatively, it can be set up such that 
the same transponder can be identified again only after 
all transponders within the communication range of the 
sending-and-receiving station have been identified. As 
can be seen from FIG. 8, the modulating signal is ap- 
plied in the transponder to a switching device including 
a modulation transistor 53 for loading and unloading at 
least partially inductively at least a portion 84 of a coil 
forming the inductive antenna 10. A carrier frequency 
of the modulating signal is derived from a frequency 
divider 55 of the modulator 18 supplied with the high 
frequency signal of the pulse-width-modulated system- 
clock-c^rrying high-frequency signal received by the 
inductive antenna and is delivered to a gate 56 receiving 
serial data from the control unit 16. 

FIG. 10 shows a demodulation and storage circuit of 
the transponder. The demodulation circuit for the 
pulse-width-modulated system-clock-carrier high-fre- 
quency signal received by the inductive antenna 10 
includes a pause detector 61 and a circuit, e.g. a counter 
62 and a comparator 63 responsive to duration of a 
signal following a pause and comparing the duration 
with a threshold for differentiating between "0" and 4 T* 
signals forming the data stored in the data storage 
which can include a register 64 and the memory 65. 

We claim: 

1. A contactless inductive data-transmission system, 
comprising: 

at least one sending-and-receiving station including: 
means for generating a given high-frequency signal 

which defines a clock rate, 
modulating means connected to said means for 
generating for imparting information-carrying 
pulse width modulation with short even blanking 
intervals to said given high-frequency signal, 
thereby forming a pulse width modulated high- 
frequency signal, 
a source of clock signals for extracting a system clock 

from said given high-frequency signal, 
an inductor receiving said pulse width modulated 
high-frequency signal for inductively transmitting 
same and for receiving an information-carrying 
load-modulated high-frequency signal which is 
modulated by a modulating signal derived from 
said pulse width modulated high-frequency signal, 
said load modulation characterizing one logical 
value of a set of binary values "0" and "1" by a load 
modulation of the pulse width modulated high-fre- 
quency signal and the other logical value of said set 
being characterized by leaving the pulse width 
modulated high frequency signal unchanged, and 
a demodulator connected to said inductor for demod- 
ulating said load-modulated high-frequency signal 
and deriving received information therefrom; and 
at least one transponder energized by electrical 
power only inductively transmitted from said send- 
ing-and-receiving station in the form of said pulse 
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» width modulated high-frequency signal and includ- divider from the pulse width modulated high-frequency 

ing: signal received by said inductive antenna, 

an inductive antenna coupled for wireless indue- 6. The contactless inductive data-transmission system 

tive signal transfer with said inductor upon said defined in claim 1 wherein said modulating signal is 

transponder being within a communication 5 applied in said transponder to a switching device in- 

range of said station, a rectifier connected to said eluding a modulation transistor for loading and unload- 

inductive antenna for recovering from said pulse ing at least partially inductively at least a portion of a 

width modulated high-frequency signal received coil forming said inductive antenna, 

by said inductive antenna from said inductor of 7. The contactless inductive data-transmission system 

said station, an energy signal electrically energiz- 10 defined in claim 1 wherein said transponder includes a 

ing said transponder, a clock extractor con- current supply maintenance capacitor for bridging 

nected to said inductive antenna for recovering blanking gaps in said pulse width modulated high-fre- 

from said pulse width modulated high-frequency quency signal received by said inductive antenna, 

signal received by said inductive antenna from 8. The contactless inductive data-transmission system 

said inductor of said sending-and-receiving sta- 15 defined in claim 1 wherein said transponder includes a 

tion, a system clock at said transponder synchro- demodulator for demodulating said pulse width modu- 

nizing same with said sending-and-receiving sta- lated high-frequency signal received by said inductive 

tion, a data storage connected to said inductive antenna and including a pause detector and a circuit 

antenna for recovering data from said pulse responsive to duration of a signal following a pause and 

width modulated high-frequency signal received 20 comparing said duration with a threshold for difFerenti- 

by said inductive antenna from said inductor of ating between "0" and "1" signals fonning the data 

said sending-and-receiving station, and for stor- stored in said data storage. 

ing the recovered data represented by pulse 9. The contactless inductive data-transmission system 

width modulation, and defined in claim 1 wherein said means for generating of 

means connected with said inductive antenna for load 25 said sending-and-receiving station includes an oscillator 

modulation of the pulse width modulated high-fre- for generating said given high frequency signal and said 

quency signal by the modulating signal derived inductor is an antenna connected to said oscillator, said 

from the pulse width modulated high-frequency modulating means of said sending-and-receiving station 

signal received by the inductive antenna for pro- including a modulator connected to a data processor for 

ducing the mformation-carrying load-modulated 30 pulse width modulation of the signal produced by said 

high-frequency signal transmitted to said inductor. oscillator. 

2. The contactless inductive data-transmission system 10. The contactless inductive data-transmission sys- 
defined in claim 1 wherein said inductive antenna of tem defined in claim 1 wherein said demodulator of said 
said transponder, for frequency independence of signals sending-and-receiving station has a first demodulation 
received thereby, is formed exclusively by at least one 35 stage and a filter for demodulating the load-modulated 
coil - high-frequency signal and obtaining a modulation fre- 

3. The contactless inductive data-transmission system quency, and a second demodulating stage for producing 
defined in claim 2 wherein said inductive antenna of a bit stream upon the demodulation of the load- 
said transponder has two coils in an integrated configu- modulated high-frequency signal. 

ration of said transponder and are formed of concentric 40 11. The contactless inductive data-transmission sys- 

turns in at least one plane on a single chip above an tem defined in claim 10 wherein said modulating means 

active semiconductor topography. and said demodulator of said sending-and-receiving 

4. The contactless inductive data-transmission system station are connected to an interface and by said inter- 
defined in claim 3 wherein said coils are formed by face are connectable to a data processor, 
photolithographic transfer on said chip. 45 12. The contactless inductive data-transmission sys- 

5. The contactless inductive data-transmission system tem defined in claim 9 wherein said modulating means 
defined in claim 1 wherein said transponder includes a and said demodulator of said sending-and-receiving 
frequency divider, and said modulating signal derived station are connected to an interface and by said inter- 
from said pulse width modulated high-frequency signal face are connectable to a data processor. 

has a carrier frequency derived from said frequency 50 * * * * * 
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